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ABSTBACT 

In this paper r an infornatlon processing inodel of 
social systens is developed with particular concern for large conplex 
otganitations. in explicating the sixteen assuaptions and 
ptop§iitions of the iiodelr the literature on environiental 
ttncft%aintyt Interorganizational eoaiunicatio&t technology r and their 
eifi^ti on internal organizational processes is revieved* A fiultipie 
ftfteiiion analysis of data fron a large eastern financial 
ifiitiiution strongly support^^ four propositions; (1) the greater the 
z@fie sizet the greater the e *i» ..lexity of the internal eoBiunieatioA 
netvofk of the systei» (2) th.i greater the sone integration, the lkm& 
the cdiplexity of the internal coaaunication network of the systea# 
{%) the greater the systea opennessi the greater the eoaplexity of 
the internal coaaunication network of the systeat and (tt) the greatet 
the systen size, the less the coapletity of the internal 
eoaiunication network of the systea. (Author/BB) 
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ABSTRACT ^^j^ AVAILABLE , 

Witen organizations are viewed as information procesGora, environmenfeal 
variables become highly important. In this paper, an information proceaa- 
in| model of social systcmo is developed with particular concern for large 
eo«iplex. organizations. In explicating the sixte^ assumptlona and propoii- 
tions of the model, the literature on environmental uncertainty, inter-ofiafii- 
national communication, technology and their effects on internal organlaatloi^al 
proceasea is reviewed. Many of the propositions in the model develop reU- 
tionships among environmental variables and the complexity of coianunlcatlon 

networks within systems. 

A secondary analysis of data from a large eastern financial institution 
la used to provide a preliminary test of the following propositions derived 
froBi the model: 1) The greater the zone size, the greater the complexity 
of the internal comrnunlcatidn network of the system, (2) the grf^ter thfe 
sone integration, the less the complexity of the Internal communication net- 
work of the system, (3) the greater the system openness, the greater thft 
eemplixity of the internal cofflaunicatlon network of the system, and (4) 
the greater the system size, the less the complexity of the internal corn^ 
fflunieatioft network of the system. 

A eoRaftunicatlon network analysis yields 3? aubaystems which have llflk«* 
agii to other subsystems. These data provide the basis for prellmlftafy 
evidence regarding the validity of these propositions. A multiple regfea- 
iion yields strong support for propoeitiens 2, 3, and 4, and the aet 
independent variables drawn from the model explains 10% of the varianee in 
the internal complexity of the coffimunication network etruetutea of these 
systems* 
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ftadltlonally, organizational theory and research has focuased aXwost 
exclusively on iar.ra-organizati.onal processes and characteristics. The 
eicternaX environmental factors which might influence the.e processes were 
Ufg*!ly ignored. This shortcoming of theory regarding organizational pro- 
cesses is no., beginning to dissipate .rapidly. Within the last two decadee, 
the study r organizations has first seen a conceptual, treatment of the 
effects of environmental factors on intra-organizational processes, and 
then a trend toward an empirical testing of some of the proposed relation- 
ships aaong environmental and intra-organizational processes. 

TWO major factors may help explain these tipends and place them into 
perspeetive, A primary consideration has been the realization ^hat fhe 
elasslcal, neo-classical, and human relations theories,^ which generally 
posit one best way to organize, have often not survived the tests of em- 
f»ltical validation. This has lead to the "contingency theory" approach to 

3 

developing theories of organizational behavior. 

A second Important impact upon attention to the environment has been 
the development and widespread use of "system theorigs" of organisms and 
afganizfitions.^ Core principles regarding "open systems" highlight the 
iftvirofltnental influence. It might also be suggested that helghtensd awttfe- 
ftesi e£ the importance of maintaining the ^'physicai" environment in ©ur 
g6ci«ty has enabled a clearer cultural conception of environment and Ita 

iipoetance in other contexts. 

In this paper we will highlight three major categories of envlrowaifttAl 
vitlifeUs which have been explored In various ways itt the literature, fwo 
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ate aspects of the external organisational environment: e nvinronment al tin^ 
cegjainty and inter-organiaiationaX c oti>«wnication . The third is part of the 
tntftntX environment ; technological uncertainty . We will explore some 
pQSsibXe relationships among these variables and the complexity and uncer- 
tainty of ootttmun i cation network s within the organization.^ 

In the next section of this paper, we will explicate a model of orfsanl- 
sations as information processors. Many of the assumptions made and the 
propositions vihich are developed may apply to systems in general. However » 
our speaific focus is on large comple.^ organizations. Figure 1 provides a 
sunimarizatlon of the major components of the model. 

Insert. Figure 1 About Here 



t he Mode) 

Organi as ations create and process varying amounts of uocertainty 
In their environment . 

Viewing an organlaation as a procespor of information Immediately sug* 
gftsts that environaietiU J.s of primary import. To create and process InfotaiS- 
tioft, an organization must interact within an environment. If the organl- 
fjatim were to stand alone as an isolated "closed system" i no informatldn 
inputs would be possible. Hence, when we view ©rganiaatlons as comufticatieft 
sehdlaeSi focussing on their infoziaation transducing processes, we must 
account for the organizational envirotment with which the organization 
interacts in processing information. 

Wt view the defiflltion of an organlaational envirensaent from a "phe- 
flomefioleglcar' perspective. As such, the organization does not "discover" 
an environment with which to interact. Eftvlronment is not an "objective" 
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and independent component, although the tendency has been to reify environ- 
ment along these lines. It is more useful to say that the members of an 
organization enact a compoiiite environment which is subject to rapid change*^ 

The members of an organization create an environment by projecting or 
impoaing a conoeptu;'il organizing structure onto a space/time context • For 
environment to *'exisit*V a perceived space containing perceptual units which 
form various relationships among each other must be developed*^ 

The construct of boundar y is Important to any discussion of environment/ 
system interaction. We may define the boundary of a system vhlch separates 
the Internal environment from the external environments to be the point at 
which the organization has more than 50% perceived control over the environ^-- 
mnt^ and therefore i more than 50% of its communicctlon with components 
within this boundary* 

While the mere concern with organizational/environmental interactions 
has heuristic value, for empirical value to develop, there must be a way to 
develop a conceptual end operational framework for more precise theoretic 
manipulations regarding these processes « 

To meet this objectivet a way to conceptualize variation in organisatida 
ettvltonfflcint is in terms of e nvlyonittenta jL uncertainty ^ The relationship of 
uncettalnty to information baa been explicated in the now classic work of 
Shannon and Weaver.^ Information is the reduction of uncertainty . There^ 
fore 5 uncertainty is potential information. Uncertainty has been defined 
in general terms as a function of the number of alternatives for the occur* 
renee of an event or perceived outcome and the relative probabiXltlee of 
these altf.rnatlves« As the number of alternatives InereeseSi and their 
ecdumnce becomes more equlprobable^ uncertainty incteases* Thus^ when 
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this increased uncertainty is reduced, there is increased infon^ation gen^ 
«nte<l 1» the processing of uncertainty. 

the literature regarding environmental uncertainty has Us orlglna in 
the votk o» Knlght9.«..o early in this century first explicate, the relatl«.- 
shlps between environmental uncertainty and organLatlonal processes. Th. 
specific focus of this work was organizational decision-making regarding 
risk and profit as a function of the uncertainty of the environment. Since 
that time, there has been a showing n,mher of organizational theorists who 
discuss various ways to conceptualize the uncertainty of environments and 
their relationships to various organizational processes.!" i„ general, th... 
perspectives coalesce around the notion that environmental uncertainty 1. 
. £u.cti«. of the degree of HedlctaMUa of envlro^aentaUy related ph.n«««. 

Th. dlscusaon ««1 explication regarding environmental uncettalnt, l» 
th. org«.lz.tlonal literature has tended to be relatively c«.crete in 
M..,ly .11 h.,ve been concerned with relationships to declsl«>-..ki«g proc«.... 
Th. various conceptions of environmental uncertainty for organization. «n b. 
suffiiDdrlsed as follows! 

incorrect) and 

/»v .•..k^n^» »o asslen firobabllltles with any degree of coft- 
f Wenct Jlth "gS to how environmental factor, sr. gnit.g 
t"a?lect the sSccess or failure of the decision unit In 
perfortftltig its function.il 
However, In addition to uncertainty which directly Impact. ufO" orgMil- 
«tl.n.l declslo«-«aklng. uncertainties can he co„ceptuaU«d which are «« 
ge«e«l and wide-ranging in nature, but which are likely to hav. . «Jet 
l«flue«c. on the manner in which otganizatlons function. A u..f«l co^mi^ 
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of these wore general uncertainties may be input uncertainties and outpHt 
uncertainties. 

Input and output uncertainties arise from a variety of /'ources. Two 
broad sub-categories of input/output uncertainties are channel uncertainties 
and content uncertainties. Uncertainty arisf.s in the relative use or activa- 
tiojj of channels for information flow to and from the environment. The more 
channels through which messages can flow and the more equiprobable the use 
of thesse channels, the higher the channel uncertainty. 12 

Uncertainty also arises from the amount of variance occurring in the 
kinds of content of messages flowing between an organization and its cnvlron- 
mmt* There can be a range of alternatives for the organizational structure 
of messages, as well as the meaning attributed to the symbols by the orgaAl" 
nation. As the iiumber of alternative messages, structures, or formats In- 
creases, the number of alternative meaning attributions Increases, and the 
probability of the occurrence of these alternatives becomes more equal, the 
higher the uncertainty. , 

Messages are only a subset of the matter and enetgy exchanged betweea 
organizations and their environment; they have symbolic content.*'' Non- 
symbolic matter/energy such as the resources which an organization requlteit 
provide a basis for environmental uncertainty. Uncertainties may arise itm 
such things as the number and relative probabilities of alternative resource 
Inputs to, or outputs from, the organization; the number of alternative 
sources for, and receivers of these resources; or the variation In Input 
and output flow of these resources » ete» 

Environmental uncfcrtalney is then a highly ffi ultl*diaenslonsl c^mMtmt * 
In developing theories involving this construct, very specific kinds of 
certainty can be examined with respect to very specific kinds of intra* 
ofganizatlonal processes. However, because of the telatAy-t nature ol 
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uncei'tainey and its multi-dimenslonality, the relationships among environ- 

/ 

mental Uncertainty and Intra- and inter-organizational processes can be 
examined at varying levels of abstraction* In this paperi we are attempting 
to develop a model of organizations as information processors which is rela*' 
tively wide in scope. Therefore, in the interests of space maximization 
and cdmptehensibility t we will explicate this preliminary model at a rela* 
tively high level of abstraction. Hence, we will be concerned with environ* 
mental uncertainty in Its most general tetf!is. Further writings will explicate 
the respective components of model in more detail at another timc# 

2. The greater the environmental uncertainty^ the more complex 
the inter-organizational conaiunlcation networks . 

An organizational environment is not created in isolation from othet 
organizations « The nature of the projected organizing structure Is influenced 
by the exchange of information among a set of organizations* There are 
soeialization influences occurring through the processes of inter-'organisa-^ 
tional communication which set the parameters for environmental projections.^^ 

These socializatidn processes lead to the occurrence of some degree of 
dverlap in the projection o{ conceptual organizing structures* Organizatidns 
then come to share to varying degrees the organizing structures which pro^ 
vid^ the bases for communication among them and therefore shdre an envitoA*'' 
aent^ It is a relatively well accepted prdposltlon that the degree to whleh 
edfisiunieatlon between ifldivldujgtls is effective will be a function of the 
degree to which there Is overlap In the coneeptual structures, ways of 
perceivings "world vlew^S past experiences, etc., the participants.^^ 
In addition^ tni^eafch has shown that the degree of attitudlnal/perceptual/ 
behavioral similarity predicts t\u\ simple ameunt of communication between 
people with considerable precision. 
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It appears reasonable to propose that this hypothesis is capable of 
cross-level generalization — a core methodological assumption of systems 
theories of organismic behaviors. Thereforct the degree of overlap in 
the conceptual space and inter-conception relationships among organizations 
will be associated with the occurrence and ef fectivencssi of communication 
among them. 

For an organization to function as an ''open system" and hold In check 
or reverse the movement toward lucreased entropy or disorganization whi6h 
is predicted from the Second l,aw of Thermodynamics, ^ the system must ex- 
change materials and information with elements of its projected environment — 
organizations, groups, dyads, individuals, etc This process can occur only 
to the extent that organizations develop relationships through the establish- 
ffient and maintenance of communication networks among them.^^ Through the 
development of these inter-organizational communication networkG, a shared 
consensual domain of concepts and relationships comes about, within which 
these organizations participate.^^ Consensus atiiong organizations is a way 
to describe these processes of overlapping and socialization discussed above, 
this approach is useful in Integrating phenoflienologlcal* soc ial /phenomenon . 
logical, and sociological perspectives on human behavior Into a coherent 
paradigm, the prime implication of this integrated perspective is a focus 
on rules and rule*governcd experiential phenomena, ,21 

An organisation is able to operate effectively only when the ampunt of 
environmental uncertainty is appropriate to its ability to process Inforaa- 
tion (we will elaborate en this proposition shortly). Organlgations, thetij 
must create an envitonntent with less thari maximai possible uncertainty. To 
aceofrtplish the establishiftent iand malrtt:enafice of an enviionmeiit wltich approxi- 
mates to some degree the optimal amount of uncertainty required for effeetlVQ' 
nessi organisations must reduce the numbet o£ alternatives and probabilities 
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of alternatlveG perceived to be relevant to their operations on a vide range 
of dimensions* This restriction upon the environment may be accomplished 
through the generation of rules within the inter-organization domain which 
establish limits upon the number and frequency of occurrence of alternatives 
which are permitted or required to occur in specified circumstances or en- 
vironmental subcontexts. 

As we discussed previously^ the creation of consensually validated rules 
requires the interaction of a set of organized entities. As the environment 
becomes excessively uncertaiv or the le^el of certainty required by organi- 
zations .must be relatively high» more complex rule structures will developt 
This will coincide with the development of correspondingly complex^ inter- 
organizational communicdtion networks through which these rules take structure 
and content* 

3. Grggter density of organizations per unit of resource space 
produces greater environmental uncertainty * 

^rom an economic perspective » the resource space of organizations has 
a limited supply* As demand for these resources Increases » competition for 
limited resources will lead to greater uncerts^inty with respect to the avails** 
bility and stability of resource inputs for organisational processing. 

On the output end, greater density may also lead to an over supply of 
organisational outputs, the competition for the distribution and exchange 
of these outputs will lead to conditions of uncertainty for partlcpant 
organisations. 

Environmental uncertainty can also be examined with respect to the 
structufAl characteristics of the organization-centered inter^organizational 
eoiififtun J cation mtyoxks^ 1%to pt lmary etructural var iables are gone size and 
joft^^int^gf at ion. gone sige increases dts the nuntber of different entities 
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to which a particular organization is linked, through message exchanges, 
increases. Another term which is very similar, but which has less clarity 
with respect to the structural pattern of inter-organizational networks, is 
s^sfem openness. ^'^ Environmental uncertainty will increase as the number 
of organizations to which an organiz<Dtlon ic linked increases. This will 
be a function of increased input channel uncertainty. This notion can be 
summarized in the following proposition: 

Gr eater zone size produces g re ater environmantal uncertainty 
"for a particular org a nization . 

Zone integration will also contribute to the uncertainty of messages 

flowing into an organization. ^ The extent to which the antities to which 

a particular organization are linked to each other through the exchange of 

messages defines the level of zone integration—higher interlinkage yielding 

higher zone integration. Higher zone integration for an organization will 

produce reduced uncertainty in the messages flowing into the organization, 

since the organizations in the set exchange, a high number of messages with 

each other. This suggests the following proposition: 

5 . Greater zone inteRration produces less environmen tal uncertainty 
f^or a particular o rganizatiort . 

All organizations are not able to process the same amounts of envirea* 
aental uncertainty j^^ 

^' Organizations vary in t he amou nt of information which can by. 
® f fect ively process ed in the environmen t. 

A critical aspect of the internal environment of organizations is the 

tecbftolcgical context for task perfotfliaTice. Many have proposed, beginning 

at the turn of tlie CGAtury,^^^ ubat I he; n.U.ure of fin organization's techflolegy 

will be afieociated with the tianiicr in whj.cih tho- nocial system is organised* 
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The question of the relationship between tcschnoloijy end social ecructure 
becomes Increasingly important to answer as the rate of changb» complexity, 
and sophistication of technology accelerates in Industrialized nations. Of 
particular relevance to scientists of cotmnunication phenomena are the rela* 
tionshlps between increasingly sophisticated comiminication technology (cow* 
puterized information processing systems, audio-interconnect systems, fac- 
simile transmission, etc.) and the internal processes of organizations. In 
retrospect, we may observe that nhe growth of organizations which primarily 
process information rather than material/energy has been tremendous. As a 
result, the communication technology contCKt is likely to be associated with 
the manner In which information is processed within an organization and the 
social relationships among subsystems of the organization and the relations 
of the organization to other organizations in its environment. 

All organizations can be considered to have a technologjr . ^® Technology 
is the precessing of materials and/or information as the organization func«« 
tlons within its environment. As such, technology is a very broad construct 
and coftslderahly more abstract than the standard, non-sclentlfic use of tht 
concept. 

technology has been examined in an empirical context by a number of 
redearchets.^^ the primary variables which have been related to technology 
in the area of organizational theory are varlablea which quantify the struc- 
tural complexity of the system (these relationshipa will be diecudsed ihortly). 
the original work regarding technology was conducted by Woodward, who ex^ 
amined technology in the context of the types of manufacturing processes uatd 
in variouu indui^ tries in Southern England. Since this research was first 
reported J a numbet* of researchefs liavft gone beyond this crude coneeptuali- 
fMion and opetatloftaU^atifm (:©chn.otogy 8fi<l have generally i»xpllcated 
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teqhnolQgy in cerms of the degreee of control or certainty In task operations 
within the organlaatlon,'^^ The greater the certainty of task operations, ehe 
greater is the extent to which the technology la "advanced". From this per- 
spective, then, technology is not necessarily bound by "hardware". 

The technology of organizations will have important relationships to 
the uncertainty of organisational environments. The certainty of technology 
will be a function of the certainty of the envitonmcnt. The direction of 
the lelatlonships is likely to be non-recursive. Increases in environmental 
un< ertalnty will produce increases in the technological uncertainty of the 
organization, which will in turn produce, increases in environmental uncer- 
tainty. These components of the relationship, however, are not equally strong. 
Technological certainty requirements arc likely to heavily constrain the 
aftount of fluctuation in environmental uncertainty which the organization 
is able to withstand. Therefore for simplicity, we will state the proposl- 
tloft in a unidirectional fashion: 

7 . Oreate t r equlremetit sjor technolog ical certainty produce leas 

^nvirftftiafefltai uncertainty" f 01 I jltticti lar orftanlaiatiQn. 

TO maintain a level of certainty in task operations, the organization 
must operate in an input/output environment which is correspondingly cemln. 
Otherwise, the technology cannot operate effectively since it Is either under- 
utilized or over-utilized. Thompson, 32 in discussing this relationship,, 
elaborates on the manner in which organizations will alter the input/output 
uncertainty of tha environment by various buffering devices ♦ One ixampla 
of input buffering is the accumulation of large reserves of input materials 
in ofder to maintain a steady proeassing throughput in the face of llueturttifll 
availability of resources. Regarding output buffeflng, the orgarllaatlon \m 
flceuwulate large warehouse inventories or have special marketing stfategles 
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in order to mediate and reduce the impact of fluctuations in the distribution 
or exchange of materials and/or information. This suggests the following 
proposition: 

8* /V^«>rrAni.irement8 for technQ logi cal certaint yJ>Y . ,ftn orBani' 
^^g^produces greater /^'^"♦•^"T ^^^'^^ t^ho anvironment in reducing 
envir orfflgntaljjnc^ 

As we pointed out above, the organization must balance environmental 
uncertainty with technological certainty in order to function effectively. 
In the next proposition we discuss this process in more detail:. 

9. firpflter deviatio n of environmental uncertainty above or^beloH 
a'range of optimal uncertainty produces ftreajgr alteration of 
uncertainty from rnmponents in the environment. 

When systems experience information undGrload or overload, stress 
develops. Stress may result from the reduction of inforoatlon processliig 
activity to the extent that the under utilized communication network link- 
ages i^lssolve and a more simplified structure develops. Stress then occufft 
as the communication network can no longer process the nature and amount of 
information necessary to achieve environmental and internal control compofl* 
ent "referent" expectations for system performance. 3^ 

With the opposite type of Imbalance— over loadt-exeess uncertainty may 
lead to a level of information processing which exceeds the channel c«ipa« 
eltiej and transduction's capabilities of nodes In the eommunlcatloft net- 
work. Information overload has been found to lead to confuslonal states 
m human-based components and subsequent malfunctioning through the develop- 
aene and use of inappropriate rule structures for Infotaatlon proeesslng. 

Organiaatiofts react to stress by altering the environmental unoertalney 
Of the internal technological uncertainty and eoflffliunlcatioft network uneer- 
taittty. Stimulated by the recognition of stress, either through produefeloft 
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fepo?t;£)» 01* humAn factor Indicacovs which are either vaXiciated through sub* 
jectiv« recognition, and/or, external system intervention (perhaps including 
survey data gathering and analyses), the organization initiates organisational 
change and developmeni programs^'' to bring environmental uncertainty and 
technological and conimunication netvork uncertainty into balance. The fol- 
lowing proposition follows from preceding portions of the model: 

10 » Greater reQuirementa for techooloRical certainty_,produce 
qiore highly integrated organizational jgoftes and more tilj^ily 
interconnected in tor'-' organizational networks . 

We discussed earlier the proposition that the reduction of environmental 
uncertainty will be accomplished through the establishment and maintenance of 
inter^organisational communication networks. If the entities to which a 
particular organization are connected are highly interconnected, then there 
may be a greater likelihood that the messages which flow through this inter** 
organizational network produce less uncertainty. All of the components are 
exchanging Information under more predictable rules, greater consensus is likely 
to be operative, and the result is likely to be a convergence of conceptual 
domains through the development of large inertial maases for conceptions within 
the domain. 38 

Empirical research investigating the relationship between environmental 
ungfiftainty and inter-organisation communication network integration and th6 
complexity of the structure within the organization has generally shown that 
the more uncertain the environment of the organisation or the less inter^^ 
connected the organisation set of which the particular organisation Is a 
m@mbef» the greater the decentralisation of decision^making, the greater 
the participation of components in decision making, the greater the di£f«f« 
entiation into functional groups^ the less int<^.t connected and integrated th« 
groups, the gteatt^r the spans of control, the fewsr the hierarchical levelSi 
and the less proe.<idufal forfaalisation/^^ 
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Another variable ralatftd to the degree environmental uncertainty 
and technological uncertainty ia the future time orientation of the organ!- 
aation,^'^ Organizations which receive a "rich knov/ledge" of the immediate 
invlronfltent are likely to have a shortened "time horizon". The certainty 
of the present environment is not likely to stimulate planning for adapta- 
tion tj changing future environments. The lack of planning and shortened 
time horizon may increase the likelihood that long-term ineffectivenese may 
plague the organization. In addition, organizatlcnal ineffectiveness is 
more likely to occur the greater the extent to which there is a change from 
the present environment to the future environment. The reasoning is gener- 
ally supported by empirical research which deals vith these variables. The 
following proposition summarizes this aspect of the model: 

11. Greater immediate environmental uncertainty produces a 
longer orRanizatio nai f uture time orientation * 

The time lag between the av/arcness of organizational stress and the 

Gottpletion of a successful organizational development program which results 

in an effective adaptation to the environment will be influenced in part by 

the degree of control which the organization perceives Itself to have o\fet 

Che environment,^^ based on its past Interactions with it. The following 

propaeitlon specifies thia relationship.* 

12. 1 fh^_fereMer the jgctLn ological certai nly ^recmited by^ 
orf ^anizat ion . o_r the "greater th e perceived jeMgilL over 
thfe eflvironmen t ^ the ^reatef acceleratioft and vel^^^^^ 

el M$mi zat ienal ehangt * 

Organlgatlofts with greater perceived control over the envlromaent will 
Implement change programs mor* quickly. Thlii may be due to the learnlflg 
frem peevleufl mv Ltot^mrd / otp.&aLr-xi-So.i ijit<-.ra>.tionjt that ©ore rapid adipfea* 
tlen is associated with teducfed costs for continued or^anigatleftal fuftctiofling* 

o 
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sine, al of western "rationality" in ganoral« and principles of capita- 
Um tn particular suggest a basic goal of maximisation of organisBically- 
eentered resources, then Increased motivation should be provided for alter- 
ing environmental and/or intra-organlsatlonal uncertainty. The outcomes of 
this kind of organisational action will be a more adapted system and level 

of information processing.^' 

The variable of organisational siS5 has been Important in the atructur.- 
llat school of organi«tional tha.ry.** Sise is thought to have . large im- 
pact on the degree of "bureaucratlsatlon" of organizations." 

in order to develop precise propositions including slse as a variable, 
ale* must be measured effectively. Essential to thia operation ia the n«!- 
esslty Of defining the manner in which the boundarie. of organization, can 
be delineated. If this is not done, there is no way to unambiguously detef- 
Blne which systemic components are within the organisation and which are 
external and part of the environment. 

M we stated earlier, we may define the boundary of a system which 
teparates the internal environment from the external environment, to be 
the point at which the organisation has more than 50% perceived control 
over the environment, and therefore more than SOX of Us co»»nicatl«l with 
components withta this boundary. Since different organisation, are likely 
eo also perceive control over the same components over which other orgaiiiM- 
tlon. perceive control, then boundary conflict region, will develop. « fet- 
haps "demilitarised" sonea will be negotiated after continued period, of 
maxlaum boundary uncertainty and tonfllct. 

Boundary conflict leads organisations to the dyiwale shifting and al- 
teration of boundary demarcation. Therefore, over time. .o«e orgaBlsatlon. 
«1U increase in slse. while other, decrease <*t least until the *ftvito«»eftt<.l 
resource base 1. expanded). This .ugg«st. the followiflg propesltiMi 
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13 ♦ Greater requirentents for t ;t?chnolQ,gic al certainty produceg 
an increase in the sigg of t lii e or ? ^^ani nation, and a more 
rapid slge increase under uncertainty discrepancy 
conditions 4 

in addition to the expansion of a single organization in slae, another 
process ciay occur as a result of high needs for technological certainty- 
When an interconnected set of distinct organizations all contribute to a 
low average required level of environiaontal uncertainty, a new control com- 
ponent organization may be created at a higher level, thua expanding the 
hierarchy upward. This control component, coupled with the organizations 
in the set over which greater than 50% of control is exercised, will result 
in the formation of a nev wcta-organlzation. This, then, become.s an organi** 
zation with much latz^^x b'-zc -md c.ai,iron'i'''ntal hco^.c. Thtsre ideas can be 
stffiimaifized in the follovjinG proposition: 

14 . Greater aversge requirjid technoloRical cjerMliLty amfins^^^a 
set of organigations produces jj^rea te r developtflent of jneta~ 
organiza tional restructuring* . 

The major dependent variable which we would like to focus upon in this 
paper is the complexity of the intra-organizational ccmmunlcatlon network* 
The comauftication network^ ^ of an organization is the structure through 
which messages flot; in the processing of infortiation from the environment. 
This network may consist a set of nodes and information exchange relation- 
ships among them at varyi;.M; icvela of cbstrnctiouj individuals, dyads, groups, 
and groups of groups. In this vi-,odel the network is defined with Indlviduflls 
as the primary nodca upon which the coamuvilefitlon network is based. The 
relationships among nodes are detcnsified by tin exchange of messages. The 
frequency and duration <?f r.^ssag'^ e:«change 6:"ovi<!as m Indicator of the 
fltrength of each dyadic relet ^ unship 
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Communication network complexity or uncertainty^^ may be conceptualised 
on the following dimensions • The more complex or uncertain the communication 
network J 

1) the greater the number of groups in the network (differentiation),^^ 

2) the lower degree of interconnection among groups (integration), 

3) the higher degree of connectivity within groups, 

4) Che greater the number of bridges relative to the total number of 
links between groups, 

5) the fewer the number of status levels contained within the net- 
work, relative to the number of nodes in the netvrork, 

6) the more rapidly changing the network structure 

7) the greater the balance between initiation and reception of 
messages by nodes in the network. 

The degree of complejrity of the intra-organizational communication net-* 

work is a function of the amount of environmentnl uncertainty and the degree 

of technological uncertainty. Fiiut, the follov/ins proposition will be 

discussed * 

15 * The greater the environmental mcertaintyt^^ t jgJclater the 
complexity of the intra^orpanlzationa l communication network s 

The second I-^w of Thermodynamics suggests that in closed syotcms energy 
flows from areas of higher energy to areas of lower energy, until a balance 
of energy is reached. However, if there is a restriction upon the amount 
of energy which can be input into a system, then this energy flow will stop 
short of eqiualiaatlon* Katzman^^ has drawn the analogy between energy and 
ittformatien In terms of this principle of thermodynamics, in developing a 
''social entropy model" of information flow in social systems. This suggests 
that information and uncertainty will flow front areas of higher uncertainty 
to areas of lower uncertainty • following this reasoning, the greater the 
amount of uncertainty in the organiaational environment, the greater the 
uncertainty or complenity of the intra-organlKational comruunleation network. 

Research has generally Bhoxm it to be the easo that in human^baaed 
systems the prolonged processing of uncertainty at a particular level will 
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lead to the development and »6lntene«oe o£ a correspondlns level o£ compla«- 
Ity of the inforwtlon proceoalng network.52 „o„ever. In Urge organlwtiotw, 
the amount of certainty required by the technology, which nay be United by 
the nature of the materials and/or information, or the output specifications 
lot "products", will place constraints upon the alteratl .n and fluctuation 
m the complexity of tha communication network. To have a given level of 
technological uncertainty, the organization must have a corresponding level 
of complexity in the communication netwoxK. The maintenance of a level of 
technological control is determined by the extent to which control exists 
over information flow within the organization. An organization cannot have 
a high degree of technological control or certainty, without a high level 
of control over information flow. Control over information flow comes about 
through the development of hierarchy and status orders which place restric- 
tions upon alternative behaviors for organizational members. This reasoning 
suggests the following proposition: 

16. TK. «eat er the teQhn o1on<T"1 rrrt^^My, the th^-SSr 
gt^ prf~H;n;S;?^ot»ani? »Honal communication network. 

. A considerable amount of empirical research supports this proposltlea. 
The findings of this research generally are that as technological certainty 
miresses. there are fawer functional groups, greater numbers of supervlMM 
relative to the number of subordinates, greater numbers of hierarchical 
levels, -ore formalized organizational rules, and more centralized declsloo- 
•aktng.S^ ^h«e factors are consistent with the indicator, of communication 
network complexity developed earlier In the paper. 

Extreme certainty in internal processes can Increase only up to a point. 
At a point when internal processes become so certain that no change ovar tl« 
occurs, there can be no relationships among components. For Information to 
flow within systems there must be uncertainty discrepancies within compeneati. 
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We have now expllcatfed a model of organizations as processoiTs of 
iaformatlon. The sixteen assumptions and propositions we have developed 
are not intended to be Inclusive of all phenosiena which might be conceptu** 
allzed in these terms. Our objective has been to lay out the model at a 
level of abstraction which would indicate the basic thrust we are attempt- 
ing to achieve without being unduly complex at this point. 

In thlG next section we will describe a secondary analysis of data 
which may be used to test some propositions derived from the model. It 
is intended that this be more exploratory in nature than rigorous hypothesis 
testing. This preliminary work will be useful in suggesting directions for 
future research which is designed directly for specific empirical valldatidn 
of hypotheses. 

The Research 

The model we have explicated has many propositions within it that are 
cross-system- level in scope. We will test some of these propositions at a 
group level of analysis within an on*'going organizat;ion. Since the gather- 
ing of a large enough sample of organizations to test portions of the model 
at a macro-level of analysis was not possible » subsystems of a larger system 
will constitute the sample. The larger organization then becomes' the tele* 
vant potential environment for these units. We will test the following 
propositions drawn from the model^^ through a secondary analysis of datat 

1) The greater the zone sisse, the greater the complexity of the 
internal communication network of the system. 

2) The greater the zone integration » the less the complexity of 
the Ifttefttal comaunication network of the system, 

3) The greater the aystcim openness, the greater the complexity 
of the Intefftal cooiianlc&tieii ixt\:orlt cf the system. 
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4) The larger the size of the eystein, the less the complexity of 
the internal coinnuni.cation network of the system. 

Data were gathered in one large division of an eastern financial 
institution. The task activity of the system involves the processing of 
transactions in stocks and bonds. Th< entire system was censused^ yield-* 
ing an 'n' of 963* 

The instrument upon which this analysis is based was administered in 
group interviews along with a larger packet of instruments. Respondents 
were assured that their responses would remain anouyrvous and furthermore, 
the results of the analysis were not returned to management or any other 
members of the organisation. 

A paper snd pencil questionnaire was used to elicit responses suitable 
for a communication network analysis. Respondontr llr^:ad what other members 
of the division they comniunicated with at what average frequencies. Tlie 
content categories of production, maintenance, and innovation were used. 
Respondents checked a box indicating how often they typically communicated 
with each person nominated: less than once or twics a nonth, once or twice 
a month I once or twice a weeks once a day, or se\j'eral times a day« 

These ordinal frequency levels were converted to apptoxlniate interval 
scales to yield more precise measurement of the network. A baseline of 1 
was used to indicate a frequency level of once per t^onth. Only frequi^ncles 
of once or twice a week and more often were un^d in the analysis* Once or 
twice a week became coded as 6» once a day as LO (twenty tfotking days in 
a ffionth), and several times a day as 50^ 

The three content cate^^otles were coLnbin'^id by auUf^s the frequency 
values for each category to yiaXd a e^/.v. *.tiry D.t^.-^^urj'^ ol' the amount of eoa** 
Buftlfeatldn &nd the ettrrotf of r^jl^ticn..::ii) \^.x.:.ti r.ll f^lrs of nodea In 
the aystett. 

o 

ERLC 



21 

BEST COPY AVAIIABIE 

These data were input to the '*NEGOPY"' network analysis program which 
is a computerized algorithm for defining the communication network struc- 
ture of systems of up to 5,000 nodes in sise*^^ The analyses using only 
reciprocated data result in the definitlTon of 56 groups in the system* 

Operational Definitions 

The complexity of the communication network structures, or connectedness 
of the systems is calculated by determining the total number of linkages 
among all members. of the system, and dividing by the maximum possible num- 
ber of linkages: 5^ 

C « // actual links 
n (n-l)/2 

where n 1b the number of persons in the system. 
Ati the communication network of the syntem becomes more interconnected, it 
becomes more complex* 

Zonal size is measured by calculating the number of systems to which 
a particular system is linked through bridge, liaison^ and other two-step 
linkers « The larger the number of groups linked to a particular group, 
the larger is the zonal size of the group* 

Zonal integtatlon is measured .by calculating the entropy of the struct- 
tute among the systems to which a particular system is linked « The more 
entroplc the structure^ the more highly integrated the zone# The follow- 
ifig information theoretic formula was used:^^ 

Z^I. « - E logg p^ 

where pi is the number of systems to which a system is linked 
minus 1, divided by the total number of systems linked across 
all systems, and M is the number of systems^ 

This measure controls for the number of systams in the sone. 
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system openness Is operationali.ed by totalling the number of frequency 
values which a system has in its one-step and two-step linkages to other 
systems m its environment. The higher the total, frequency value, the 
higher is the system openness. 

System size is determined by the total number of persons within the 
system. The more people within the system, the larger the system size. 

Statistical Procedu res and Results 

Descriptive statistics for all variables appear in Table 1. Simple 
correlations among all the variables appear in Table 2. The 37 groups with, 
more than one link to another group in the environment were used in the 
analysis. All of the independent variables were simultaneously entered 
into a least squares, linear multiple regression on the dependent variable- 
the connectedness measure of network complexity. Regression information 
appears in Table 3. This set of independent variables, whose contributions 
to explained variance of the dependent variable are adjusted for each other, 
yields a multiple correlation coefficient of .84 with 702 of the variation 
in communication network complexity explained. This set of variables 
drawn from the model explains a very large proportion of the variance in 
communication network complexity when used together in the regression. 

The first proposition (the greater the tone size, the greater the 
complexity of the internal communication network of the system) Is not 
supported by this analysis. The beta weight for zone size in the regres- 
sien is .02. 

Support la found for proposition Z with a beta weight for zone in- 
tegration of -.30. This indicates that as the zone of a system becomes 
more integrated, its internal communication network complexity decreases. 
If the assumption made earlier regarding the relationship between.. 
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environmental uncertainty and zone integration Is correct, then this in- 
dicates some support for the more general proposition that as environmental 
uncertainty increases, the internal communication network complexity increases. 

Proposition 3 is also supported by the data. The beta weight for open- 
ness in the regression is .25. This indicates that as the system becomes 
more open, the system has a more complex internal communication network 
structure. As with proposition 2, if openness is interpreted to be associ- 
ated with higher environmental uncertainty, then this is farther support 
for the proposition that as environmental uncertainty increases » the com- 
plexity of the internal communication network structure >f the system 
increases. 

The fourth proposition is also supported by the data. The beta weight 
for system size is -.75. This indicates that as the size of the system 
increases, the internal coiraimnicatiou network of the system becomes less 
complex. 

piscussion 

The results of the analysis generally support the propositions derived 
from the model. All but the relationship involving zone size are found to 
have considerably large beta weights. Vfhen all of the independent variables* 
contributions to explained variance are accounted for, the total amount of 
explained varlatxci in communication network complexity is very substantial. 
This preliminary evidence suggests that the model has a potentially high 
degree of predictive validity and explanatory power. 

However, causality questions are not answerable by the analysis pro- 
cedures which we used. The gathering of evidence for causal sequencing 
will be of high priority in future research. This is a major ehortcoalng 
ef the research we report here. 
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With respect to generalizability, the data used for the analysis were 
not collected from & representative sample of groups from across the popula-" 
tion of complex organizations, Tlie respondents constitute a census of one 
large division of an organization. The basis for generalizability is then 
rather limited. Future research vrould attempt to gather evidence for these 
relationships in different kinds of organizations. This Is an especially 
salient point since the main thrust of our model is that different environ- 
ments have different effects on organizations with different technologies. 
Attempts should be made to test the model using large organizations as the 
unit of analysis, in addition to more feasible research which uses smaller 

subaysteks. On the whole, our results would seem to encourage these further 

I 

exploratjions. 

An important asset of this research is that it uses naturally occurring 

groups in an on-going, complex social system. Most research on group pro- 

ccssec. has traditionally been conducted in laboratory settings. Hence, - 

59 

the generalizability of the experimental research is highly questionable. 
The network analysis procedures we have used appear to be valuable for de- 
fining groups in natural settings with standard fonnallzed criteria. This 
technique can ie an Important tool for the testing of theoretic propositions 
that to this point could only be tested In the lab.^^ 

Co nclus ion 

In this paper we have developed a preliminary Infortaation processing 
model with application to large social syetefts. The envlrontftental Influtftees 
upon organizational processes are of prlnfiary importance in the context of 
this ffiodel, Ifl developing the aasuaptiens and propositions of the model 
we have reviewed the literature on the relationships afflong envlronfiental 
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uncertainty, Inter-organizational coirp«unication» technology, and communica- 
tion network structure. , 

GofTje propositions derived from the model are tested using subsystems 
in a larger system as the units of analysis. Communication network analysis 
is used to define these subsystems, The results generally confirm the pro- 
positions, suggesting that further work along these lines is justified. 
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l« Special thanks to I)r, Richard V, Farace, Jennifer Shelby, and Tia Roth 
for valuable assistance in various stages of the development of this 
paper. 

Z. SoBif examples of "clasaical" theories are those of Weber, Taylor, 
Utvlcki some examples of "neo-closaical" theories are those of Blau 
and Simon; some examples of "human relations" theories are those 
of Roethlisberger and Dickson, Blake and Mouton, and Herzberg. 

3. See Fiedler (1953) for an example of a contingency theory of leader- 
ship in groups. 

4. See Buckley (1968) for an anthology of various articles regarding systems, 
and Miller (1972), who discusses the organization as a living system. 

5. Duncan (1972) distinfuishes between the external and Internal environ- 
ment of organizations. 

6. For a more extensive discussion of this notion sec Weick (1969) j Berlo 
(1967) also provides some interesting insights along these lines. 

7. Woelfel (1973) describes this approach to representing cognitive and 
social processes in vhich metric multidimensional scaling is used. 

8. Shannon and V/caver (1949) develop the foi-mula for calculating entropy t 
H • -tpi log2 PjLi where p^ is the relative probability of occurrence 
of each alternative* The operation is repeated for each alternative. 

9. See Knight (1921). 

10. Lawrence and Lorsch (1967), Terryberry (1968), Duncan (1972), Tosi, 
Aldag and Storey (1972) , 

Hi Duncan (1972). 

12. See Danowaki (197Ac) for an application of this conception in measuring 
media channel use entropy with information theory. 

13. See Berlo (1970) for a useful definition of communication in terns 
tionsiatent with a "systems theory" perspective. 

14. the work of Emary and Trist (196S), Thompson (1967), Terryberry (1968), 
atid Duncan (1972) suggest tv?o (r,a.ior dimensions to environmental uncertainty,' 
4i. lap lo- complex, and static-dynamic. This is an interesting analogy to 

the novelty and complexity dimensions of stitimll developed in psychology 
(Iterlyne, D.t;. , Co njlict, arousal, and curiosity. New York { MeOtraw- 
Hlll, 1968). earner (1962) dftvelopss a series of multidimensional In- 
formation th'-'oretie measures which may have useful applications in the 
orsanlsational envirotmient area. 

26 
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IS* We e?e teeaning Uiig velacloaf.hip fvom the purBpective thoc spciallaa- 
tign ia cho prltnajry independent vnriflblo. llowevcr, it is reasonabla to 
asijuma that the nauurc of pxiotinp, cnvirc . -.^ntal projections wiXl in 
part determine subsequent sociailssatioa. Therefore, in more precise 
terms, the reXatior.ship is mutur^lly r'5!cJ.procr?..1t 

16< See Berlo (1970). 

17. See Miller (1965), who explicates r. vjunber of crocs-level systems 
hypotheses. 

18. See Aeimov (1969) for a brief, but: infonx :ive reviov; of thermodynamics. 
Katznian (1970) explicates the relationship b''tv;een thermodynamics and 
comnjunication procsjser. 

19. Warren (1967) a;:d Tur^t (1970, 'S73),talce a "network view" in describing 
these phcnoiTisnr. Etsioni (196C) :ilso calls attention lo this focus. 
Clark (1963) prnposcsj l;h^.i: the:'G r^lai;:ion£*iipa be axarained amons or- 
ganiaation'j in education ccnto.:cts. J.-.vi««: aufl White (1961) and Haaenfelcl 
(1972) develop a pcrspcci:ivo. oa intei-orgcini actional relations from an 
excha nge theovy pir-d-'.-a. 

I 

20. Warren (1961^) fo;us3aa on i.-.-ter-orunniaatioual r.^li-itionc in terms of 
consensus, L::vinr. and White (1961) r.nd ThoppscTi (1967) explicate the 
notion of orcfiu^i';.;.t::f,on3l Oc:aa.f;i la conci'I'..-*?.blo datail, 

21. Cushwan ancl Vhitin;. (i>-72) '.'.iv-'Jop e t^-.^orctic perspective on human 
communicatilon fron a ccn; ^nrv-j -ipproai,'.-. ^ml c:c?Hcnta fully the notions 
of * rules' jane', its •.;nplif'.0ticns. 

22. Turk (1973) appronchtts iiit'jr-orsaniijatior.^ 1 rcl.itiou3 through a dis- 
cuosion 0^ in; ei-01-C'..nlsafcio'ial cruflict cr.d itr, tulatlonship to 
consensus. Col'^mau (i:57) avd fkincl.c':rbe (lf?'05) deal v;lth the concept of 
organlaational ('/juc-.ty arvJ the dcvelopficrrc o^ consanous. It can be 
inferred fron thcar. x.;ork3 thnt greater eu'. Iroiinicnti^ unccrtcinty will 
l6ad to greater in::'2r-organi3at:lnna1. ccai-nynicat.lon network formation 

and hence, g:^catet ctMseufSus. 

23. See Barn 3 (1972) for an sixtendev conceptual treatr 2nt of the concept 

ot jgQne a.,d i^a v«vric.»;.. utic^d, 

24* Symtetfl opcnnosa t<»nd-. to be defined v/ith rt.n'^rd to the totej amount 
of Ittfortnation vhich a fiyatem t^Jichatigas wir:h its environ-aent . As 
such, it is r^tf,' tuvrtlly dofined throuc^h lir.kone patterns, but 
defin'^d throun'-i '«^Ue m^Qaij^ volume rasclr.3 serosa the system boundary. 
See Kat?!n*.iii (197.')) for n di?}cuj.^i'rn of rp'<^•.■*saQ eid Its relationship 
to systen structure., 

25. This variaV'lo in fn,s;iusst»d i:: i:! rj '.^;..:t'Xt of •.'vic^rJshlp ncttjorlta and 

26. Setue interest:! cnc a, ^ <ir.,i t>.vo. It.; '"•'■■rott) f.hs taaearch on 
iftdividusl h'r-^r. Iyj^a'!*;. -.f: i-o-.i \'rc(. vui 'x':.':. roc^-^r.iff^h ejafiorally 
ShOtJS t\ U-s; • ;!• ...k.l. :'.!;->Mti Ififtf* and 

output e:?flf.lcncy > r.! -.ffi;. - u-nh*.*:KH! pv'f:'t'!r:€ft<*.is i;^r uncertttlftty 

o 
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28* Thompson (1:)67) tlfivylopfl this not;lou i.u detaiX, conoeptualizing thi'ecj 
kinds of tachriolQgy: long-linked, inodiating, ai\d intensive, Ferrow 

(1967) proposGS that; technology Ije the, pvimary defining chataccerifJtic 
for the comparative analysis oi: organizations. 

29. Woodward (1965), Harvey (1968), I'ugh, ibc ol, (1968), Hagc and Aiken 
(1969), ilohr (1971), Aldrich (1972), and pTof fer (1973). 

30. Woodward (1965). 

31. titwak distinguiQlios batvcen uniform and not\-unifona technology. 
(Lltwak, £. "Modals of bureaucracy wnlch permit conflict," Am erican 
SocioloKical Revie w, 1961, 67, 177-1^4). Harvey (1968) discusses 
technology in teruib of variability and product change* Hage anid 
Aiken measure the degree to which tasks are routine. (Hage, J. and 
H. Aiken. "Routine technology, social structure and organizational 
goals," Admlnist r ativQ Science Ou artecly, 1969, lA, 366-377). Mohr 
(1971) discusses technology in tertna of uniformity, complexity, and 
anaiyzability. Pugh, £fc al. (1983) define 'rigidity of task opera- 
tions' throup/a a factor analyslvS of a larse number of task variables. 

32. Thompson (1967). 

33. Miller (196^0 disoui5£:es information ovc;rioad at the individual level 
of analysis. Drabock and I-Iaas (1969) provide experimental evidence 
for this proposition. 

34. Cadwallader (1959) develops a cybernetic analysis of change in complex 
organizations which has relevance here. 

35. Miller (1971) develops a detailed explication of various transduction 
or information processes in groups. 

36. Miller (1964) discusses irrational methods of coping with information 
overload, 

37. This may b« a potentially more tneoretically usefui view of organlza- 
tlen change than the type discussod by Bennia (1969) . Terryberry 

(1968) conceptuilisses organizational change an increasingly more 
"exteifnully Induced". However, this distinction appears arbitrary, 
depending upon the point of focui^. 

3d. Woiilfal (1973) discusser conceptual dotn^iin from a Newtonian Hechanics 
pirspuctlve, 6i)i'.ploying such concepts ng- Inertial mass and message 
fotea to cKplaio coneepcual change over time. 

39. Bill (1958), Sitn??5on and Gulley (1962), Lawrenct! and torsch (1967), 
Coftraiih (1967), llegandhi and Reliaann (1973) » and Duncan (1973). 
This evidence also p'rovidets support for proposition 15. 

G<odi(iaii (1973) explicates this construct, MrahaUing evidence to 
ttu^pofi the propositions v-hleh follow in the text, tawrence and 
hiitfiuU (196?) find that an mwironmental increases, length of tiafi 
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Aitbough po rgoivecl gr auticipattM control w;ilX be of major imporunce, 
wore actualUeci contcul at a single point in tUm may be critical in 
this process. This way derive from pov;crful situational factors t 

A2. Simun (1937) is noted fur an cmphasi.'3 on organizacional rationality, 
as are moat of the neo-classical theorists of organisations. 

43. Terryberry (1968) discusses adaptation and environment in considerable 
detail. 

44. Blau and Scott (1962), for example. 

45. It is proposed that increased si'ze leads to more formalized structures. 

46. LiUwak and Hylton (1961) focus on conflict as a basis for understanding 
inter-orcjanizational relationships" Turk (1973) also discusses these 
processes from a conflict pcrapectivc. Ffeffer (1972) discusses or- 
ganisational merger as a function of resource exchange patterns. 

This has relevance to proposition 14. 

47. See Farace and Danowski (1973) for a explication of some basic network 
analysis concepts, procedures and applications. 

48. Social psychology has tended to define strengths of relationships as 

a function of affect or liking. However, theso psychological variables 
have been found to be a function of the more sociological variable of 
'frequency of communication'. 

49. A more complex network can be conceptualised as one in \*hich the 
uncertainty of predicting ^specific message paths through the network 
is high. 

50. Lawrence and Lorsch (1967) discuss differentiation and integration in 
detail. 

51. Katzman (1970). 

52. Schroder, Stroufert;, and Driver (1967). 

53. Woodward (1965), Harvey (1968), Pugh, et al. (1968), Hage and Aiken 
(1969), Mohr (1971), and Aldrich (1972). 

54. Some of these propositions are deduced from others In the tiiodel. No 
direction is specified, since some are indirectly related and others 
are mutually reciprocal. Further, only associatiottal statistical 
analysis (multiple regression) Is used. 

55. See Richards (1971) and Richards, Farace, and Danowski (1973) for a 
description of the algorithm and program characteriatica. 

56. This measure has a. so been used in an analysis of the cowttunlcation 
network in a large agettey ^ft the Pentagon (see Mrlo, et al,. "An 
analysis of the cotumunication structure of the Office of Civil 
Dftfense." Tedmical raport, Department o£ Cotmmlcatlon, Michigan 
Seate University, 1972). 
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57* Berlo, ejt a (1972} aud Hon^o dti>cribe and u(3(e a similar metric to 
quantify in tra -group structure, (See Monge, P. K, ''The* evolution of 
coinrriunlcation structure," Unpjbliijhed manuscript, Department of 
CoiTwmmication, Michigan State UnJvevsity^ 1971). In thla research 
. we dcve7top an application to iPjteX'B^-^^P structure^ 

58. See Collins and Raven (1969) for a review of empirical research 
on groups. 

59* Ciuet^kow (1963) discuMsca the problems of poor generali«ability 
of lab research to orjjanizationn more fully, 

60. See Seasihurc (1964) for a discus^jion of the conduct of field ex- 
periments in organizations. 
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Tabic 1 
Descriptive Statistics 



Variable 


Minimum 


Maximum 


Mean 


S.D. 


Connectedness 


0.13 


0.83 


0.42 


0.16 


Zone Size 


..00 


7.00 


2.73 


1.17 


Zone Integration 


0.00 


1,00 


0.45 


0.46 


Openness 


21.00 


53A.00 


156.70 


139.20 


System Size 


3.00 


16.00 


8.43 


3.48 



(N « 37) 



Table ?. 
Simple CorrelaUions 
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1 


2 


3 


4 


1. 


Connectedness 


1.00 








2. 


Zone Size 


.00 


1.00 






3. 


Zone Integration 


- .13 


.07 


1.00 




A, 


Openness 


.39 


.38 


.15 


1.00 


5. 


System Size 


- .75 


.12 


- .17 


- .22 
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Table 3 

Multiple Regression Information 

Dependent Variable; Connectedness 

A. Analysis of Variance for Overall Regression 

Sum of Squares d.f. Mean Square F slg. 



Regresnion (about mean) 


.63 


4 


.16 18.5 <.0005 


Error 


.27 


32 


.008 


Total (about mean) 


,89 


36 




B, Multiple Correlation Coefficients 


r2 R R Mr^ 


R Bar 


Si-andard 


Error 


.70 .84 ,66 


.81 


.09 




C. Independent 


Variables 




Variable 


Beta Weight S.E. 


sig. 


Zone Size 


.02 


.11 


.8A2 


Zone Integration 


-.30 


.10 


.005 


Openness 


.25 


.11 


.028 


System Size 


-.75 


.10 


<.0O05 
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